BCG-induced interleukin-6 upregulation and BCG internalization in well and poorly differentiated human bladder cancer cell lines.
Intravesical bacillus Calmette-Guerin (BCG) is a successful therapy for superficial bladder cancer. However, the working mechanism of BCG after intravesical instillation is not completely understood. A functional role of urothelial (tumor) cells in the initiation of the BCG-induced immune reaction should be considered. Here, the possibility of a causal relationship between BCG-induced interleukin-6 (IL-6) synthesis and BCG internalization by urothelial tumor cells was examined in a series of human transitional bladder cancer (TCC) cell lines with different degrees of differentiation. The results showed that the well differentiated TCC cell lines, RT4, SBC-2, and SBC-7, did not possess the capacity to internalize BCG, which was associated with an inability to upregulate IL-6 synthesis when stimulated with BCG. Moreover, these cell lines expressed a low level of constitutive IL-6 synthesis. In contrast, the poorly differentiated TCC cells, T-24, TCC-SUP and J-82, were able to internalize BCG. In T24 and J82, but not in TCC-SUP cells, BCG internalization appeared to result in an upregulation of IL-6 synthesis. Constitutive IL-6 synthesis of the high grade cell lines was found to be cell line-dependent: both TCC-SUP and J82 cells exhibited a high level of constitutive IL-6 synthesis, whereas T24 cells exhibited a low level. The possible relationship between BCG internalization and IL-6 upregulation was studied in detail with the T24 cell line, which exhibited a low constitutive and high BCG-inducible IL-6 synthesis, using anti-BCG antibodies (alphaBCG) and Cytochalasin B as internalization inhibitors. Upregulation of IL-6 synthesis was significantly inhibited by alphaBCG or Cytochalasin B, indicating that internalization is a prerequisite for BCG-induced upregulation of IL-6 synthesis. In conclusion, upregulation of IL-6 production due to BCG internalization by poorly differentiated bladder carcinoma cells may be part of the mode of action of intravesical BCG therapy.